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EXPERIMENT 1IN ORGANIZING A FIELD GALIBRATING GTATION
/ 6’« /]/}, 7 e -/’.‘71*?/
The accuracy of water discharge determination by mesns ef

hydrometers depends largely upon the accurate and timely calibretion

of the hydremeters,

There 18 & negligible number of stationary calibrating stations
in the Soviet Union, end they are usually overloaded., Shipping of
hydromstere from field leontions to the celibrating station and back
i tine consuming and requires speoisl precautiona in order to prevent
damage to the hydrometer or change of its calibrating constents during
transit, The orgenization of & large number of calibrating stations
would require considereble financisl and matericl cutlaya, Prior to
organizing the novded number of calibroting reservoirs, in some instances
it 42 necessary to equip most primitive instellations for ihe oslibrae
tion of hydrometors in field surroundings, sspecially for hydrametrio
work conduoted in regions remote from cultural centers, However, the

usual methods of fiold calibration are quite imperfeoct,

In this urticle is described an experiment in orgunizing a
fiold onlibrating stetion which satisfies the roquirements of simplicity
and cheapness, on the one hand, and sufficimt aocuracy and reliability
of obteined results, on the other, The complement of any calibrating
station must be comprised of a reservoir of still wuter and a cali-
brating uggregute, whioh consiots of a mesns to move the hydrometor
all over the reservolr with various speeds, an engine)oapublo of movingl
with necassary spevds, and, finally, a mechanism to register distance

travelled by the hydrometer, revolutions of the bledes, and time.

For the described fdeld ealibrating station, the reserveir
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consisted of & small lake, 600 metere long and abeut 160 metere wide,
with the averege depth in excess of § meters over its entire aree,
with the hydrometer moved aleng the direction of the lake's least
dimensien (160 meters). The calibrating aggrogate (Drawisg 1), con=
structed according to the plan of professor No No Zhukovekiy, conslste
of a light pontoon on two fleats (1) or water ekies, on which on rod

7 is placed the hydremeter to be calibrated, reglstering apparatus

& and sont 6 for the observer, of manual winch of special construction
(2) on one shore, roturn pulley (3) on tho oppositie shere, and 1 milli=
meter orucible steel gulde wire (4). A guide wire is fastened to both
onde of the pontoon, goes over the driving pulley of the winoh and

the pulley on the opposite shore, thue forming an endless chalne A
freo portion of the wire goes over the groove of horigontal disk ol
the registering epparstus ond aotuntes the recording drum with o

specd corresponding to that of the pontoon.

The winoh of the celibreting aggrogate (Drewing 2) oconsists
of o light wooden freme stend, 2 meters long, 0+4 moters wide and
1 mebter highs On the stand are set up o driving pulley (1), 636 milli=~
motors in diemeter, 2 metors in circumforence along the bottom of the
groove, and also an suxiliary pulley (2), 350 millimeters in diemeter,
mounted by mesns of ball bearings upon & 20 millimeter axle, and also
two guide grooved rollers (3 and 4)s Along the rims of both pulleys
there are several parallel trienguler shaped grooves out out which are

10 millimeters wlde end deep.

The pulling portion of the wire starcing’ from the pontoon goes
over the lower guide rollar (3), goss over the auxiliery pulley (2)

along one of its grooves and then goes over the opposite groove of
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the driving pulley (1), and then back ever the next greeve of the
suxiliary and driving pulleys, then over the upper guide reller (&),
proceeds to the reverse pulley on the cpposite shore, going over,

in the mesntime, the measuring disk of the registering apparatus on
the pontoon (previously neaticned)s Rovelution over both the pulleye
(frem 2 to 8) is necoasary to produce sufficient friction between
the drive pulley and the wire 8o ao to avoid alipping.

All of the pulleys are of lathe turned, glued hardwood.

The drive pulley of the winch was actuated manually by two
workers by meons of two handles, the gpeed of rotation,depending
on the spesd of motion of the hydremeter on the pontoen, was set in
seconds for one rovolution, uniformity of rotation being ineured by
means of o metronomo. The now~lond movement of the pontoon tovaurd
the opposite shore was effected by reverse rotation of the drive
pulley, with the registering apporatus disconnected and the hydrometer

11 {ted out of the woter

Flonts or water skies, (Drowing 1) are up to 8 meters in length
and of approximately square cross=section in the middle, tapering
down toward the end. The body of the floats lia formed by square fromes
26 x 26 ocentimeters, which act as a chassis, snd by ‘two longitudinal
boards placed on edgos The body of the float is faced with wooded
plenks 1 millimeter thick, thoroughly oslked and oil painteds To
pump out wnter thet might seep in each end of the float, there is
s round opening 6 centimeters in diameter which has a wooden pluge
Both floats are joined together by means of a grid bridging inte one
rigid undt, AL both extreme end grids of the bridging there is the
guide wire attachment, On the bridging is placed & trestle 0.6 meter
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high end 2 meters long, bo which the recording device (6) is soreved
during ealibration, and upen whieh the cbeerver's portable seal (&)
ic placed and held by iron olamps. The free length of the guide
wire, after going over the diek of the measuring apparatus, passes
venoath the observer's seabs Tn the mid part of the grid bridging
(veneath the recording device and the seat), & small wooden platiomm
with & low border is srranged, which serves to house the time=plece,

contain the hydrometer, ate.

DRAWING 1¢ Celibreting aggregate acoording to the plen of professor
No M thLkOVBkiy.

DRAWING 21 Winoh installation of the calibrating mggregate.

DRAWING 3: Racording devioe.

.
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Rod 7, upon which the hydrometer is8 thrust, is held in posi-
tion by two bolts which go through the rod and two iron clempe attached

to ‘the trestles

The recording device, (Drowinge 3 and 4) is set up on & wooden
buse plate (1), whioh has iron strips on both sides, by means of whieh
the device is placed on the trootle and sorewed to it. To fasten
otheor parts of the apparstus, the bage plate has o metullic eolumn
(2) bolted tightly 4o it, to which, by means of & pair of gripping
bolts, is fastened & metallic braclet (3), to whieh in turn ig sorewed
o verticul girder (on the observer's pide) and an irregularly shaped
right angle metallic sheet (4 %op)s

e

Horizontal grooved dise (6), having a cireumference of 600

D I . "
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millimeters, ls placed 18 millimeters above the plates The dise axis
(6) hae & sollar fitted inte the base plate and an upper bearisg inside
the sheet (4) of the brecket, Clese to the upper end of the axis,

there i placed & worm spindle 7,

To guide the guide wire into the groove of the dise, on both
sides of the base plate there are fastened two horizental metallia
rollers (8)s On the observer's aide of the bracket-attached girder,
two electremagnets (8) are set up, connected with contacts (10), by
meane of which one electromagnet 1o switohed into the cireuit with
tha hydrometer to Le calibrated, and the other electromagnet is
conneoted with the timo=piece (with half second intervals)s To the
armature of the electromagnets two pene (11) are fastened which mark
the vontacte of the hydrometer and time ocontacts on a telegraph teape,
which goes over the top portion of & round metellic drum (12), whioh
is thrust on a horizontal axis (13), with two clamping rollers on
both sides. Unreeling of the tape off spool (14) and its speed of
feeding ocordinated with the spved of displacemant of the water skies,
is effected by the rotation of drum (12), which is actuated by means
of the horisontal disc (6) with the ald of the worm spindle (7) on
the vertdcal axis of the disc, and pinion (16) on the horizontal
axis of the drume Resling of a oompleted tape onto & second 8pool
is performed menuelly. Distances covered by the hydrometer are mea=
sured on the tupe according to & scale, which depends upon the ratio
of dlameters of the drum end disc (114), trensmission ratio betweon
the worm spindle and pinion (1110 or 1:60) and upon the relative
velocity of the free branch of the guide wire and the hydrometer (211),
For small speeds (less than 1 meter per second) transmission ratio
betweon the worm and pinion was ‘taken as 1110, and the soale of dige

tance recording was equal 4o M = 251 x 1160 x 114 = 1;100.
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Distance travelled by the hydrometer wae determised frem the
length of tape segment in acsordance with

niuﬁ

Corresponding travel time was determined by the mumber N, or
half gecond intervals as marked on the tape, and the speed V of the

hydrometer was computed in acoordance with

ve. 1 /gec
oc 5ﬁ Sﬂ ™ )

The number of blade revolutions per scoond N was determined
by the number of intervals between contacts of the hydrometer Np and
2 by the number of blade rovolutions botween oontacts A in acocordance

with

a2
"2 a6 Wy

Compuriscn of calibrating recults by the above desoribed
calibrating method of a number of hydrometers, verified in the
calibrating reservoir of Gafﬁéwith calibrating date of GGI,indlcates

a very satisfactory accuracy of field calibration,

Considering the simplicity and small ocost of constructing and
operating of & field calibrating station of the above described typs,
and the adequacy of its oalibrating results, it ocan be recommended
for use in hydrometric tasks of Hydrometeorological Service Adminis-
trations, For this purpose it is desirable to orgenize series producs
tlon of the above deseribed registering apparatuss The rest of the
equipment necessary for sebbing up a fisld enlibrating station caa be
ensily oonstructed locally.

Va %4 Andreyanov
Received by the editor August 28, 1947 -

*[5"7”'37@ /’/t/(f-"é/éjs/e‘:?/ .[7757’/1/117‘}:_7

usu

Declassified in Part - Sanitized Copy Approved for Release 2012/05/16 : CIA-RDP82-00039R000100160010-3



|
. Declassified in Part - Sanitized Copy Approved for Release 2012/05/16 : CIA-RDP82-00039R000100160010-3

.
"

|
I H
I
: !
i !
i
, . t
! i
! i
/ s . i
: o . t Al i
’ e t ‘v 2 '
.
|
& - ‘.‘i' ‘ =
#
!
f '
- ; - -
b 2 v % i
¥ A ‘ o
! 7o - ]
Zp v PR Gt
t
adt i
' + ¥ 5 -t t
Vi W (,
B e 45t

RESinigiid )

Declassified in Part - Sanitized Copy Approved for Release 2012/05/16 : CIA-RDP82-00039R000100160010-3



Declassified in Part - Sanitized Copy Approved for Release 2012/05/16 : CIA-RDP82-00039R000100160010-3

" o

APPENDIXK

F:t'; c:'f‘:s -Qi; c’:‘;;::?t: itukovckj

l’?' "

el e;%'}
" I..\“v
\ n.,u
A I
' L e

. F.'Burv 2. Wineh :fm\nh-a'h‘nj rpw‘rm"'*'.

o
- -’ ‘ 4 1_" ‘) l‘

Eigete F'gm * which dhe drrmeter 1
RNWJMJ o sd' 0 hﬂ?m wh \j ‘e oMy

“Mg Jlt.?{'f&?‘-é(ff’-?n.

f‘\ﬂ!.

Declassified in Part - Sanitized Copy Approved for Release 2012/05/16 : CIA-RDP82-00039R000100160010-3



